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The  Impact  of  Change  on  Airpower  in  the 
Decades  Ahead 

Mark  Clodfelter 

Forecasting  the  future  is  an  inherently  uncertain  endeavor  that  carries 
great  implications  for  military  force  structures  and  doctrines.  As  military 
leaders  try  to  determine  if  their  services  are  postured  to  thwart  anticipated 
threats  and  flexible  enough  to  adapt  to  unknown  challenges,  they  confront 
the  notion  of  change — the  conviction  that  war  is  an  evolving  phenomenon 
subject  to  periodic  transformations.  The  Joint  Operating  Environment  2008: 
Challenges  and  Implications  for  the  Future  Joint  Force,  published  by  US  Joint 
Forces  Command  in  November  2008,  is  one  of  many  recent  attempts  to 
forecast  the  changing  conditions  that  the  American  military  will  likely  face 
in  the  next  quarter  century;  other  militaries  will  doubtless  produce  their 
own  projections.^ 

Air  forces  are  especially  prone  to  emphasizing  how  change  affects  war. 
Because  of  their  heavy  dependence  on  technology  to  flght  in  an  unfriendly 
medium  and  the  transitory  nature  of  operations  in  the  air,  they  place  perhaps 
a  greater  premium  on  the  relationship  between  war  and  change  than  the 
other  military  services.^  Yet  change  in  war  stems  from  more  than  simply 
technological  advance.  As  Carl  von  Clausewitz  observed  almost  two 
centuries  ago,  the  composition  of  forces,  the  objectives  they  pursue,  and 
how  they  choose  to  pursue  those  goals  can  often  affect  the  conduct  of 
war  as  much  as  the  technology  used  by  military  forces.  Clausewitz  further 
maintained  that  military  transformations  occur  against  the  backdrop  of  con¬ 
stants  that  comprise  wars  enduring  nature.  Although  the  Prussian  military 
philosopher  never  saw  an  aircraft,  his  fundamental  notions  regarding  change 
and  war  apply  directly  to  Airmen  and  their  political  masters  attempting  to 
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visualize  the  future.  For  airpower  to  be  an  effective  military  instrument  in 
the  decades  ahead,  the  political  and  military  leaders  who  employ  it  must 
be  able  to  distinguish  between  the  aspects  of  war  that  change  and  those 
that  endure  over  time.^ 

The  Fundamental  Nature  ofWar 

Clausewitz  rightly  noted  that  war  is  not  a  stagnant  endeavor.  The 
manner  in  which  it  is  conducted  is  not  a  constant,  and  technological 
change  is  one  reason  for  that  disparity.  The  invention  of  the  airplane,  jet 
engine,  laser-guided  bomb,  GPS  satellite,  et  cetera,  et  cetera,  all  affect 
how  war  is  waged.  Equally  significant,  the  character  of  war  is  also  not 
a  constant  and  is  defined  by  who  fights  and  why  they  do  so.  Since  the 
time  of  Clausewitz  and  the  rise  of  “citizen  soldier”  armies  triggered  by  the 
French  Revolution,  the  composition  of  military  forces  has  varied  greatly,  as 
have  the  political  goals  pursued  by  those  who  directed  armies,  navies,  and  air 
forces.  The  combination  of  changes  in  both  the  character  and  conduct  of  war 
has  spurred  different  strategic  approaches — for  example,  strategies  of  annihi¬ 
lation  vs.  strategies  of  attrition,  strategies  emphasizing  conventional  methods 
vs.  irregular  techniques,  and  sequential  vs.  parallel  strategies,  just  to  name  a 
few — and  such  strategic  choices  have  profound  ramifications  for  the  employ¬ 
ment  of  airpower.  Thus,  change  consists,  in  part,  of  evolving  variations  in  wars 
character  and  covAwct.  Those  developments,  and  the  strategic  approaches  that 
flow  from  them,  will  help  determine  whether  airpower  succeeds. 

Defining  success,  though,  may  prove  difficult  for  leaders  who  turn  to  air¬ 
power  in  the  years  ahead.  Clausewitz  offered  guidance  for  that  definition. 
He  wrote  that  war’s  “grammar,  indeed,  may  be  its  own,  but  not  its  logic.”'^ 
The  grammar  of  war  is  relatively  straightforward  and  consists  of  the  tools 
of  war  and  their  manner  of  employment  to  be  effective — for  instance,  the 
combination  of  astronautics,  aeronautics,  physics,  and  computer  science 
that  enables  a  GPS-guided  2000-lb  joint  direct  attack  munition  (JDAM) 
to  hit  its  target  when  dropped  from  an  F-15E  five  miles  away.  Yet  unless 
the  “logic”  of  the  war  is  also  correct,  the  smooth  application  of  its  grammar  is 
no  guarantee  of  success.  Is  the  target  hit  by  the  JDAM  actually  the  correct 
one  for  an  air  strike?  What  is  the  connection  between  the  target  bombed 
and  war  aims  pursued?  How  does  destroying  a  particular  target  move  the 
nation  applying  airpower  a  step  closer  to  “victory” — and  what,  precisely,  is 
the  definition  of  that  elusive  term?  For  the  application  of  airpower,  or  any 
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military  instrument,  to  be  successful,  it  must  help  to  achieve  the  desired 
political  objectives  of  those  who  use  it. 

Understanding  how  change  in  war  will  impact  airpower’s  effectiveness 
requires  first  understanding  those  aspects  of  war  that  endure  over  time. 
Accordingly,  one  must  appreciate  war’s  constants  to  identify  its  transitions, 
and  war  has  more  than  a  few  attributes  that  are  ^^^^changing.  Clausewitz 
contended  that  those  constant  elements  comprise  war’s  nature — components 
that  would  always  be  present,  regardless  of  how,  when,  or  where  war  was 
fought.  Three  key,  interrelated  elements  form  Clausewitz’s  nature  of  war. 
First,  war  will  always  have  emotion — passion,  enmity,  and  hatred — that 
spurs  it  towards  violence.  Next,  war  will  always  contain  friction — the 
unexpected,  chance,  danger,  and  exertion — and  the  creativity  to  counter 
those  disruptive  forces.  And  finally,  reason  will  always  drive  war,  though 
the  logic  that  produces  the  decision  to  fight  and  defines  the  objectives  may 
not  be  readily  apparent  to  all  observers — and  may,  indeed,  prove  faulty. 
Together,  those  three  components  form  Clausewitz’s  Trinity  of  War,  and 
the  manner  in  which  they  relate  to  one  another  is  likely  to  be  different  for 
every  conflict.  Yet  a  relationship  among  the  three  is  always  present.  Clausewitz 
further  observed  that  emotion  will  mainly — but  not  exclusively — affect  the 
populace;  friction  and  creativity  will  mainly — but  not  exclusively — affect  the 
armed  forces  and  their  commanders;  and  reason  will  mainly — but  not 
exclusively — affect  the  governmental  body  directing  the  war  effort.^  Airmen 
who  fail  to  appreciate  that  those  relationships  exist — and  how  they  bond  to¬ 
gether  for  a  specific  enemy  or  ally,  as  well  as  for  his  or  her  own  nation — stand 
on  very  shaky  ground,  especially  if  they  must  apply  kinetic  force  to  help 
achieve  political  goals. 

Thus,  before  knowing  how  change  is  likely  to  affect  the  employment 
of  airpower,  commanders  must  understand  and  define  the  constants.  They 
must  decipher  the  logic  that  is  likely  to  guide  the  enemy  leader’s  use  of 
force,  determine  how  passion  may  inflame  an  enemy  populace,  and  envisage 
the  creative  measures  that  enemy  commanders  are  likely  to  adopt  when 
faced  by  the  unexpected.  Commanders  must  likewise  comprehend  the 
rationale  behind  the  political  objectives  pursued  by  their  own  nation,  and 
the  constraints  that  help  to  refine  those  objectives,  plus  they  must  appreciate 
the  support  that  the  war  effort  will  likely  receive  from  their  own  populace — as 
well  as  on  the  stage  of  world  public  opinion.  The  commander  must  further 
have  a  thorough  understanding  of  the  capabilities  available  for  use — not 
just  the  airpower  capabilities,  but  also  those  of  land  and  sea  forces — and 
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a  full  appreciation  that  the  enemy  is  going  to  do  everything  possible  to 
negate  those  advantages;  the  last  thing  that  an  opponent  is  going  to  do  is 
“fight  fair.” 

In  short,  twenty-first-century  leaders  must  be  well  versed  in  what  may 
be  termed  Clausewitz’s  fundamental  law:  “The  first,  the  supreme,  the  most 
far-reaching  act  of  judgment  that  the  statesman  and  commander  have  to 
make  is  to  establish  .  .  .  the  kind  of  war  on  which  they  are  embarking; 
neither  mistaking  it  for,  nor  trying  to  turn  it  into,  something  that  is  alien 
to  its  nature.”*^  He  added:  “No  one  starts  a  war — or  rather,  no  one  in  his 
senses  ought  to  do  so — without  first  being  clear  in  his  mind  what  he  in¬ 
tends  to  achieve  by  that  war  and  how  he  intends  to  conduct  it.”^  The  key 
for  the  air  commander,  as  well  as  for  the  political  leader  who  gives  the 
commander  orders,  is  never  to  forget  that  war — and  hence  airpower — are 
political  instruments  designed  to  achieve  specific  national  goals,  and  the 
manner  in  which  the  airpower  is  used,  and  its  true  test  of  effectiveness, 
depends  on  how  well  it  suits  the  war  aims  sought.  This  fundamental  truth 
hearkens  back  to  Giulio  Douhet,  Hugh  Trenchard,  and  Billy  Mitchell,  yet 
today  we  continually  hear  the  mantra  of  “effects  based”  airpower — that 
designed  specifically  to  achieve  broad,  systematic  results  on  an  enemy’s  war¬ 
making  ability  or  behavior.^  Pure  and  simple — if  airpower  fails  to  support  the 
political  goal  sought,  it  will  not  be  effective — a  true  statement  for  the  twenty- 
first  century  and  the  centuries  that  follow. 

Airpower  in  the  Context  of  Change  in  War 

With  that  brief — but  necessary — foundation  of  how  understanding  the 
unchanging  nature  of  war  is  fundamental  to  the  sound  use  of  airpower  in 
the  years  ahead,  let  us  return  to  the  facets  of  war  that  are  almost  certain  to 
change  in  the  future — war’s  conduct  character — and  how  those  changes 

are  likely  to  affect  Airmen.  As  mentioned,  technological  advance  is  a  key 
factor  in  the  ever-changing  conduct  of  war,  and  continued  high-tech 
developments  will  have  significant  consequences  for  the  world’s  air  forces. 
First  and  foremost,  increasingly  sophisticated  technologies  will  come  with 
a  steep  price  tag,  and  those  costs  will  limit  the  ability  of  many  nations  to 
generate  a  substantial  air  force,  especially  one  capable  of  providing  more 
than  self-defense. 

The  conduct  of  war  on  a  global  scale  using  high-technology  platforms 
has  become  increasingly  expensive.  The  US  Air  Force — the  world’s  only 
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air  force  with  a  truly  global  capability — has  pursued  a  2009  budget  of 
almost  $144  billion,  roughly  28  percent  of  the  $515  billion  sought  by  the 
entire  Department  of  Defense.^  The  request  is  $8.6  billion  more  than  the 
Air  Force  received  for  2008,  and  more  than  $2  billion  of  the  increase  will 
go  toward  expenses  for  fuel  and  utilities.  Just  a  $10  rise  for  a  barrel  of 
oil  costs  the  Air  Force  almost  $600  million  a  year.^^  To  curb  spending,  the 
service  has  developed  a  fuel  blend  that  includes  synthetic  kerosene  derived 
from  natural  gas,  and  the  trend  towards  synthetic  fuels  will  influence  many 
air  forces  in  the  years  ahead.  The  fluctuating  price  of  oil  has  helped  limit 
the  US  Air  Force  to  request  only  93  new  aircraft  for  2009.^^  Of  that  total, 
just  28  are  fighters — 20  F-22s  and  8  F-35s.  The  “fly  away”  costs  for  these 
aircraft — which  include  money  spent  only  on  production,  not  research 
and  development^^ — come  to  between  140  and  160  million  dollars  for 
each  F-22  and  $50  million  for  each  F-35 — a  combined  total  of  roughly 
$3.5  billion. 

Such  staggering  costs  for  the  latest  and  greatest  in  high-tech  sophisti¬ 
cation  guarantee  not  only  that  a  decreasing  number  of  flfth-generation 
fighters  will  replace  their  fourth-generation  counterparts,  but  also  that 
many  nations  will  consider  alternatives  to  creating  their  own  flfth-generation 
fighter.  Most  countries  simply  cannot  afford  to  fund  such  a  project  alone, 
and  the  international  backing  that  has  highlighted  the  development  of  the 
F-35  is  a  trend  that  will  continue  in  the  decades  ahead. Russia  and  India 
announced  in  December  2007  that  they  would  jointly  develop  and  pro¬ 
duce  a  flfth-generation,  multirole  fighter  that  could  appear  on  the  market 
between  2015  and  2020.^'^  For  nations  looking  to  upgrade  their  kinetic 
airpower  capabilities,  multirole  capability  is  the  key;  gone  are  the  days 
when  aircraft  designs  would  focus  specifically  on  air  superiority,  strategic 
bombing,  or  close  air  support. The  F-22  can  carry  eight  GBU-39  small- 
diameter  bombs,  while  F-35  variants  can  carry  as  many  as  six  AIM-120C 
radar-guided  air-to-air  missiles;  the  costs  to  build  high-speed,  thrust¬ 
vectoring,  stealthy,  super-cruise  aircraft  are  simply  too  great  not  to  in¬ 
corporate  the  maximum  on  them  in  terms  of  combat  capabilities.  The 
multirole  requirements  create  potential  problems,  though,  for  the  pilots 
who  must  master  the  sophisticated  technologies  associated  with  each  of 
the  aircrafts’  various  missions.  How  much  training  is  enough  to  achieve 
proficiency  in  each  task — and  how  much  training  will  pilots  receive,  given 
the  shifting  fuel  costs  of  the  next  two  decades?^^ 
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All  enemies  do  not  wage  the  same  type  of  war,  and  how  an  enemy  chooses 
to  fight  significantly  affects  how  Airmen  can  use  their  technology  to  confront 
that  foe.  Continued  evolutions  in  the  character  and  conduct  of  war  have 
generated  an  amorphous  type  of  conflict  that  Gen  Rupert  Smith  calls  “war 
amongst  people,”  which  “reflects  the  hard  fact  that  there  is  no  secluded 
batdefield  on  which  armies  engage,  nor  are  there  necessarily  armies,  defi¬ 
nitely  not  on  all  sides.”  Smith  contends  that  in  such  wars  “civilians  are  the 
targets,  objectives  to  be  won,  as  much  as  an  opposing  force.” 

Frank  Hoffman’s  notion  of  “hybrid  warfare”  parallels  Smith’s  view  of 
future  combat.  In  hybrid  warfare,  distinctive  categories  of  conflict,  such  as 
conventional  and  irregular,  blur  together.  This  blending  includes  “the  con¬ 
vergence  of  the  physical  and  the  psychological,  the  kinetic  and  the  non- 
kinetic,  and  combatants  and  noncombatants.”^°  Colin  Gray,  Max  Boot, 
Robert  Gates,  Michde  Flournoy,  and  Shawn  Brimley  echo  Hoffman’s 
concern  that  hybrid  wars  will  present  special  challenges  in  the  years  ahead 
for  Western  militaries  geared  toward  confronting  separate  types  of  con¬ 
flict. Such  wars  can  be  waged  by  state  or  nonstate  actors,  and  they  will 
present  dilemmas  for  Airmen  who  must  decipher  the  myriad  approaches 
that  an  enemy  may  take  to  negate  an  airpower  advantage. 

For  potential  opponents  with  limited  resources,  the  enormous  costs 
associated  with  developing  and  maintaining  an  air  force  may  cause  some 
of  them  to  concede  control  of  the  sky.  Yet  others  may  choose  to  focus  on 
relatively  inexpensive — compared  to  the  cost  of  fourth-  or  fifth-generation 
fighters — ground-based  defenses,  as  well  as  such  “old-fashioned”  methods 
of  thwarting  airpower  as  dispersal,  camouflage,  and  concrete.  In  addition, 
as  conflicts  in  Iraq,  Afghanistan,  Lebanon,  and  Gaza  have  illustrated,  an 
enemy  can  turn  to  asymmetric  techniques  to  thwart  airpower,  or  it  can 
respond  with  its  own  version  of  an  air  offensive.  In  addition  to  firing  more 
than  4,000  rockets,  Hezbollah  fought  back  against  the  Israelis  in  2006  by 
launching  three  Mirsad-1  unmanned  aerial  vehicles  (UAV)  that  carried 
50-kilogram  bombs,  plus  it  fired  G-802  Noor  cruise  missiles  against  an 
Israeli  ship.^^  Less  expensive  technology  also  has  a  great  deal  of  attrac¬ 
tion  for  those  who  might  wage  hybrid  wars,  and  such  “proven”  methods 
of  attack  as  improvised  explosive  devices  (lED)  and  suicide  bombers  will 
likely  continue. 

Airpower’s  best  option  for  helping  to  cope  with  such  strategies  will  be  to 
improve  intelligence,  surveillance,  and  reconnaissance  (ISR)  techniques — 
not  kinetics.  The  problem  with  using  bombs  against  hybrid  enemies  is  friction: 
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the  lack  of  certainty,  even  with  incredibly  accurate  precision  capabilities,  that 
the  bombs  will  hit  the  desired  target — and  only  the  desired  target — or  that 
the  target  struck  is  indeed  the  correct  one.  As  the  Israelis  learned  in  Lebanon 
in  2006  and  have  confirmed  in  Gaza  this  year,  a  savvy  opponent  is  not  going 
to  launch  attacks  from  remote,  isolated  areas.  Collateral  damage  provides  a 
great  boost  when  it  comes  to  thwarting  airpower,  and  that  truism  is  not  going 
to  disappear  in  the  next  two  decades.  The  24-hour  news  coverage  provided 
by  media  giants  such  as  CNN,  the  BBC,  and  A1  Jazeera  is  tailor-made  for 
displaying  civilian  deaths  to  the  world  at  large.  Hezbollah  units  fighting 
the  Israelis  in  2006  assured  that  camera  crews  tagged  along  with  them,  so 
that  reporters  with  laptops  and  cameras  could  send  broadband  transmis¬ 
sions  of  alleged  bombing  mistakes  to  appear  on  television  broadcasts  within 
minutes.  Hezbollah  further  relied  on  sympathetic  bloggers,  self-generated 
e-mail,  and  its  own  satellite  TV  station  to  convey  its  views  around  the  globe.^^ 
The  Israelis  have  tried  to  limit  Western  reporting  from  Gaza  in  2009,  but 
A1  Jazeera  has  furthered  the  Hamas  cause  with  a  dedicated  channel  of  war 
coverage  on  YouTube  and  a  Twitter  feed  that  references  Internet  war  up- 
dates.^^  Future  combatants  who  shift  back  and  forth  between  conventional 
and  irregular  techniques  will  continue  to  rely  on  such  “information  warfare” 
methods  to  stymie  air  attacks.^^ 

Complicated  struggles  like  those  in  the  Middle  East  show  just  how  im¬ 
portant  an  understanding  of  passion,  reason,  and  friction  are  for  Airmen. 
Such  hybrid  conflicts  are  a  near  certainty  in  the  future  because  they  afford 
weaker  opponents  key  advantages  when  they  attempt  to  compete  against 
larger,  better-equipped  adversaries.  Airmen  will  find  themselves  seeking 
the  utmost  in  precision  capability,  whether  bombs  are  used  for  close  air 
support  or  for  targeting  “high  value”  enemy  leaders,  in  what  will  become 
an  increasingly  complex  combat  environment.  The  US  Air  Force  is  work¬ 
ing  on  a  second  variant  of  its  250-lb  small-diameter  bomb  that  could 
engage  moving  targets  in  all  weather  conditions  and  is  also  designing  a 
low-cost  miniature  cruise  missile  that  either  F-22s  or  F-35s  could  carry 
internally.^*^  Yet  such  munitions,  especially  those  guided  by  GPS,  are  vul¬ 
nerable  to  jamming  from  a  plethora  of  inexpensive  devices  that  an  enemy 
could  readily  acquire.  The  Pentagon  is  developing  antijamming  systems, 
but  the  “measure-countermeasure”  race  offers  no  guarantees  regarding 
which  side  will  have  the  technological  edge  once  combat  occurs. 

Moreover,  as  America’s  eight-year  struggle  in  Southeast  Asia  exempli¬ 
fied,  a  vast  technological  superiority  in  the  precise  application  of  lethal 
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force  is  no  guarantee  of  victory.  Airmen  must  identify  the  character  and 
conduct  of  the  war  that  they  encounter  and  choose  their  technological 
tools  accordingly.  They  must  further  understand  the  elements  compris¬ 
ing  the  enemy’s  “Trinity  of  War”  and  how  those  constants  may  negate  the 
weapons  systems  they  have  at  their  disposal.  In  the  amorphous  conflicts 
they  will  most  likely  face  in  the  future,  firepower,  no  matter  how  precise,  is 
unlikely  to  yield  the  success  necessary  to  secure  the  war  aims  sought — and  in 
some  cases  it  may  well  produce  the  antithesis  of  the  desired  effects.  Vietnam 
stands  as  a  stark  reminder — and  warning — that  sophisticated  weaponry  is 
not  an  approved  solution  against  a  highly  motivated,  resourceful  opponent 
who  chooses  to  flght  in  unconventional  ways.^^ 

Airpower’s  nonlethal  applications,  such  as  surveillance  and  reconnaissance, 
provide  greater  help  in  defeating  enemies  waging  predominantly  guerrilla  war 
than  a  reliance  on  kinetics.  Northrop  Grumman  has  begun  tests  on  airborne 
radar  that  can  track  individuals  as  they  leave  vehicles  to  plant  roadside  bombs. 
Known  as  “VADER”,  for  Vehicle  and  Dismount  Exploitation  Radar,  it  will  flt 
on  the  US  Army’s  Sky  Warrior  UAV  and  ultimately  go  to  the  Beechcraft  King 
aircraft  flown  by  the  Iraqi  air  force. Besides  its  use  against  lEDs,  the  radar 
also  offers  value  as  a  border  surveillance  device. 

Such  developments  increase  the  likelihood  that  UAVs  will  form  the  key 
component  of  surveillance  and  reconnaissance  activities  against  opponents 
relying  on  guerrilla  techniques  in  the  decades  ahead.  Of  the  93  new  aircraft 
requested  by  the  US  Air  Eorce  for  2009,  52  are  UAVs,^^  and  the  emphasis 
on  unmanned  surveillance  aircraft  is  not  likely  to  abate.  As  Sir  Brian  Burridge 
observed,  UAVs  are  perfectly  suited  to  airpower’s  “3D  Tasks” — those  that 
are  “dull,  dirty,  and  dangerous.”^°  The  Air  Eorce’s  MQ-1  Predator  amassed 
150,000  flight  hours  in  Iraq  and  Afghanistan  during  a  14-month  stretch 
from  June  2007  to  August  2008,  compared  to  250,000  hours  that  the 
Predator  had  accumulated  in  mid-2007  after  \2  years  of  operation!  As  of 
September  2008,  the  Predator  force  of  165  aircraft  averaged  a  combined 
total  of  14,000  flying  hours  a  month,  a  number  that  is  certain  to  increase 
along  with  the  demand. 

UAVs  like  Predator  do  not  come  without  concerns,  however.  The  rapid  surge 
in  their  numbers  has  caused  the  US  Air  Eorce  to  discard  the  restriction  that 
only  rated  pilots  can  fly  them,^^  which  could  diminish  the  situational  aware¬ 
ness  of  some  operators.^^  The  rise  in  UAV  numbers  has  also  created  command 
and  control  problems  in  an  increasingly  congested  aerial  environment.  In  the 
US  command  structure,  the  joint  force  air  component  commander  (JEACC), 
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typically  an  Air  Force  officer,  would  prefer  to  control  all  such  vehicles,  but  the 
Army  and  Marines  have  their  own  UAVs,  many  of  which  are  quite  small 
and  designed  for  platoon-sized  operations.  They  are  unlikely  to  relinquish 
their  control  any  time  soon.^^  In  addition,  the  Air  Force  has  taken  to  arm¬ 
ing  the  Predator  and  its  larger  counterpart,  the  MQ-9  Reaper,  with  HeUfire 
missiles  and  has  suffered  the  same  problems  of  collateral  damage  as  it  has 
from  manned  aircraft  firing  precision-guided  weapons.  For  Predator  to  be  a 
true  asset  in  combating  enemies  who  prefer  to  fight  “amongst  the  people,” 
the  information  that  it  provides  needs  to  be  paired  with  a  command  and 
control  structure  appropriate  to  the  kind  of  war  being  fought.  The  only 
time  that  it  should  act  as  a  bombing  platform  is  when  the  target  that  it  has 
identified  is  clear,  unequivocal,  and  isolated. 

In  future  wars  against  opponents  who  fight  from  civilian  landscapes, 
nonlethal  airpower  in  the  form  of  ISR  will  likely  prove  a  great  asset,  and 
so  too  will  airlift.  Air  transport  can  move  troops  to  key  locations;  the  pair¬ 
ing  of  special  operations  forces  with  helicopters  or  C-130s  has  emerged  as 
a  hallmark  of  the  war  in  Afghanistan.  Moreover,  in  such  wars  for  “hearts 
and  minds,”  airlift  can  often  provide  humanitarian  assistance  for  the  ill 
or  impoverished,  the  material  necessary  to  build  key  elements  of  infra¬ 
structure,  and  a  means  to  establish  essential  links  to  government  centers 
that  ground  transport  cannot  fulfill.  To  help  satisfy  those  needs,  Lockheed 
Martin  is  developing  an  advanced  composition  cargo  aircraft,  which  will 
have  a  fuselage  crafted  from  composite  materials  with  many  fewer  parts 
than  today’s  aircraft.^^  This  technology  will  also  support  the  design  of  the 
advanced  joint  air  combat  system,  or  AJACS,  a  projected  replacement  for 
the  venerable  C-130  in  the  2020  time  frame.  The  US  Air  Force  currently 
possesses  435  C-130s  (the  oldest  of  which  date  to  1962),  176  C-17s,  and 
111  C-5s  (with  more  than  half  dating  from  the  1970s), which,  along 
with  its  tanker  force,  give  the  United  States  a  truly  global  capacity  to  move 
military  personnel  and  equipment  at  a  moment’s  notice.  If  the  United 
States  is  to  maintain  that  capability,  it  must  begin  to  think  about — and 
organize  itself  for — ^joint  and  interagency  operations  beyond  just  kinetics. 

Despite  the  emergence  of  hybrid  wars,  conflicts  with  a  conventional 
focus  are  unlikely  to  disappear  completely  in  the  future.  Against  enemies 
that  stress  conventional  war-fighting  techniques,  airlift  and  ISR  will  remain 
crucial  capabilities  for  a  nation  relying  on  airpower,  though  the  emphasis 
would  likely  shift  to  air  components  that  apply  lethal  force  directly.  In¬ 
deed,  as  Colin  Gray  has  observed,  in  “regular,  conventional  war”  scenarios. 
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airpower  will  be  the  dominant  force,  with  ground  power  playing  a 
supporting  role.^^  Robert  Pape  agrees,  and  has  noted  that  air  forces  will 
provide  a  precise  “hammer”  to  strike  the  “anvil”  that  friendly  ground  forces 
create  by  halting  enemy  movement.^^  Such  conflicts  would  seemingly  suit 
flfth-generation  flghters  like  the  F-22,  which  has  thus  far  sat  out  the  flght- 
ing  in  Iraq  and  Afghanistan.  Hinting  at  China,  former  USAF  chief  of  staff, 
Gen  T.  Michael  Moseley,  warned  in  December  2007  that  the  United  States 
might  one  day  confront  “rising  peer  competitors  with  voracious  appetites 
for  resources  and  influence.”^^ 

Yet  even  with  the  continued  modernization  of  weaponry  by  both  the 
Chinese  and  Russians,  to  include  plans  for  their  own  flfth-generation 
flghters,  the  prospect  of  direct  conflict  in  the  years  ahead  between  the 
United  States  and  allies  against  either  the  Chinese  or  Russians  is  remote. 
Besides  the  obvious  threat  of  nuclear  escalation,  other  factors  limit  the 
chances  for  conventional  combat.  The  Chinese  own  almost  15  percent  of 
Americas  $10  trillion  national  debt  and  have  continued  to  purchase  US 
treasury  bonds  during  the  current  market  downturn. The  ties  that  forged 
the  economic  powerhouse  dubbed  “Chimerica”  by  Niall  Ferguson  are  un¬ 
likely  to  loosen  in  the  years  ahead;  the  combination  of  Chinas  demographic 
imbalance,  environmental  degradation,  and  political  corruption  decreases 
prospects  that  its  manufacturing  sector  will  shift  its  focus  from  exporting 
consumer  goods  to  America."*^  In  short,  the  Chinese  would  probably  not 
wish  to  sabotage  their  own  financial  health  by  conventional  combat  with 
the  United  States.  The  Russians,  despite  their  bluster,  would  probably  not 
wish  to  engage  in  a  war  that  could  pit  them  against  all  of  NATO  and 
threaten  their  oil  and  natural  gas  sales  to  many  of  the  alliance  nations, 
particularly  those  in  Western  Europe. 

These  uncertainties  complicate  strategic  force  design,  but  just  because 
overt  conflict  with  China  or  Russia  may  seem  unlikely  does  not  mean 
that  the  United  States  or  its  allies  will  avoid  systems  developed  by  those 
countries  in  future  wars.  The  Chinese  have  developed  the  sophisticated 
Chengdu  J-10  fighter,  which  will  be  a  formidable  opponent  for  many 
aircraft  with  its  PL- 12  radar-guided,  air-to-air  missiles.  The  Russians  have 
made  a  strong  pitch  to  sell  their  “generation  4.5”  MiG-35  worldwide, 
and  appear  to  have  the  inside  track  in  the  six-nation  competition  for 
126  multirole  flghters  to  outfit  the  Indian  air  force.^^  The  Russians  further 
plan  to  have  their  flfth-generation  Sukhoi  T-50  operational  by  2013  and 
to  sell  it  on  the  open  market.^^  Some  nations  may  prefer  the  Chengdu  and 
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its  estimated  price  tag  of  $25-40  million,  which  is  relatively  inexpensive 
compared  to  the  existing  competition,  including  an  upgraded  F-16.^^  In  the 
realm  of  ground-based  air  defenses,  Russia’s  newest  surface-to-air  mis¬ 
siles  have  established  reputations  as  effective  weapons,  and  many  coun¬ 
tries,  including  China  and  Iran,  possess  them^*^ 

While  an  air-to-air  showdown  between  either  China  or  Russia  and  the 
United  States  is  unlikely,  such  a  confrontation  could  well  occur  in  space 
or  cyberspace.  In  2000,  a  Chinese  military  strategist  referred  to  America’s 
dependence  on  space  assets  and  information  technology  as  “soft  ribs  and 
strategic  weaknesses,”^^  and  the  Chinese  have  responded  with  extensive  efforts 
in  those  arenas.  They  revealed  an  ability  to  “paint”  American  satellites 
with  ground-based  lasers  in  August  2006.^®  In  early  2007,  the  Chinese 
demonstrated  an  effective  antisatellite  capability  by  firing  a  ground-based 
medium-range  ballistic  missile  that  hit  one  of  their  aging  weather  satellites. 
That  capability  is  a  direct  threat  to  American  satellites  monitoring  daily 
activities  such  as  financial  transactions,  power  grids,  and  telephone  com¬ 
munications,  as  well  as  those  providing  GPS  data  to  smart  munitions.  A 
significant  loss  of  satellites  would  have  a  profound  impact  on  America’s 
ability  to  provide  air  support  to  Taiwan  should  war  with  China  occur 
there.  Still,  for  the  Chinese  to  risk  war  with  the  United  States  over  the 
sovereignty  of  Taiwan — much  less  over  downed  satellites — runs  counter 
to  logic  that  the  Chinese  have  displayed  in  a  nonviolent  march  towards 
regional  hegemony. A  more  plausible  way  for  them  to  check  America’s 
military  might  is  to  attack  through  cyberspace — a  means  that  is  difficult 
to  pinpoint  with  absolute  certainty — as  they  demonstrated  by  hacking 
Pentagon  computers  in  June  2007.^^  The  Russians  may  have  followed  suit 
in  November  2008  in  a  cyber  attack  that  affected  computer  networks  within 
US  Central  Command  as  well  as  the  Pentagon. More  attacks  are  likely. 

China,  Russia,  and  the  United  States  are  unlikely  to  fight  each  other 
directly  any  time  soon,  but  “state  vs.  state”  warfare  still  remains  a  distinct 
possibility  for  much  of  the  globe,  with  airpower  playing  a  substantial  role. 
Should  war  occur  without  one  of  those  three  powers,  their  equipment 
would  probably  still  dominate  any  battle  for  control  of  the  sky.  Russia 
recently  offered  to  provide  Lebanon  with  10  MiG-29s.^^  Yet  in  the  future, 
many  nations  that  relied  on  Russian  aircraft  in  the  past  will  have  opted  for 
American  designs.  Romania,  Poland,  and  Morocco  now  fly  F-16s,  and — 
no  surprise — Iraq  and  Afghanistan  have  also  purchased  American  aircraft. 
The  UK,  Italy,  Australia,  Canada,  Denmark,  the  Netherlands,  Norway,  and 
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Turkey  will  all  possess  the  F-35,^^  and  the  odds  are  high  that  Israel,  Sin¬ 
gapore,  Japan,  Greece,  Spain,  Romania,  and  Bolivia  will  as  well.^^  To  help 
keep  production  lines  open  for  the  F-16  and  C-17,  America  has  boosted 
foreign  military  sales, and  a  similar  goal  could  cause  Lockheed  Martin  to 
seek  approval  to  sell  the  F-22  to  additional  allied  nations,  especially  in  the 
current  period  of  economic  uncertainty.  The  United  States  has  increased 
its  status  as  the  world’s  major  arms  supplier,  and,  in  the  airpower  realm, 
that  trend  will  continue  as  states  flock  to  buy  precision-guided  munitions 
and  missile-defense  systems  as  well  as  aircraft.  Such  high-tech  splurges 
have  grave  ramiflcations,  though,  because  foreign  leaders  may  feel  inclined 
to  use  the  new  hardware  to  guarantee  a  “bang  for  their  buck”  rather  than 
have  it  sit  dormant.  In  a  world  of  ever-emerging  threats,  matched  by  old 
animosities  that  refuse  to  disappear,  the  prospect  that  technological  fanati¬ 
cism  may  fuel  the  impetus  for  war  is  a  scary  possibility.^^ 

Having  high-tech  airpower  seemingly  available  to  settle  old  scores  or 
beat  down  new  foes  is  dangerous  because  it  affects  the  “reason”  aspect  of 
Clausewitz’s  trinity.  The  head  of  state  who  accepts  the  frequently  touted 
progressive  mantra  that  airpower  makes  wars  cheaper,  quicker,  and  more 
efficient  than  land  or  sea  forces  may  turn  to  bombing  to  achieve  political 
goals  deemed  unobtainable  with  armies  or  navies. Other  leaders  may 
view  the  acquisition  of  airpower  as  a  goal  unto  itself,  much  like  a  fleet-in¬ 
being  that  would  provide  regional  clout  and  deter  potential  opponents.  In 
either  example,  airpower  has  the  potential  to  alter  the  character  of  war  by 
expanding  the  political  goals  desired  and  reducing  the  manpower  needed 
to  achieve  them.  The  combination  of  airpower  and  nuclear  weapons,  seen 
today  in  North  Korea  with  similar  prospects  for  development  in  Iran, 
would  further  transform  the  character  of  war  if  conflict  occurred  with  one 
of  those  two  outlier  states. 

Opposing  such  an  enemy  would  be  anything  but  simple,  and  airpower 
would  likely  provide  the  dominant  element  of  force.  Much  like  China 
or  Russia,  North  Korea  would  present  any  nation  considering  the  use  of 
lethal  airpower  against  it  with  difficult  choices  because  of  the  potential 
for  nuclear  retaliation.  Iran  could  present  a  similar  dilemma,  depending 
on  whether  it  had  perfected  a  nuclear  weapon  before  an  attack  against  it 
occurred. In  either  case,  ISR  technology  would  play  a  vital  role,  espe¬ 
cially  in  terms  of  the  information  received  from  satellites  that  can  now 
distinguish  objects  as  small  as  16  inches  from  420  miles  above  the  earth’s 
surface. Yet  equally,  if  not  more,  important  would  be  the  intelligence 
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gleaned  regarding  the  intentions  of  those  leaders  who  possess  the  bomb. 
Simply  knowing  the  locations  of  nuclear  facilities  and  assuring  their  destruc¬ 
tion  would  not  suffice  to  achieve  lasting  results.  Enduring  success  would 
require  deciphering  the  specific  war  aims  sought  by  enemy  leaders  and 
containing  the  religious  or  ideological  fervor  that  could  affect  their  logic 
as  they  direct  their  forces. 

Moreover,  such  a  conflict  would  demand  not  only  pristine  intelligence 
that  guaranteed  the  location  and  destruction  of  all  nuclear  facilities  before 
catastrophic  harm  occurred,  but  also  the  epitome  of  precision  bombing  to 
assure  that  catastrophic  harm  did  not  result  from  the  very  effort  designed 
to  prevent  it.  As  Bernard  Brodie  observed  a  half-century  ago,  a  people  ir¬ 
radiated  by  collateral  damage  would  probably  not  be  too  grateful  for  their 
salvation  from  nuclear  attack.*^^  Any  application  of  kinetic  airpower  would 
receive  intense  scrutiny,  and  the  nations  that  use  it  must  be  ready  for  the 
repercussions.  World  public  opinion  will  offer  various  assessments,  with 
certain  ethnic,  religious,  or  ideological  groups  perhaps  using  the  attacks  as 
impetus  for  their  own  future  activities.  World  leaders  will  also  make  their 
own  judgments  regarding  the  impact  of  the  air  strikes.  Those  who  seek 
nuclear  weapons  will  pay  special  attention  to  airpower’s  perceived  ability 
to  forestall  that  development  and  may  well  act  on  their  evaluations. 

Although  a  rogue  states  pursuit  of  a  nuclear  arsenal  may  trigger  an  air 
war  in  the  years  ahead,  combat  applications  of  airpower  are  more  likely 
to  stem  from  “traditional”  efforts  to  change  or  preserve  national  borders. 
Russia’s  incursion  into  Georgia  provides  a  recent  example  of  a  “conven¬ 
tional”  display  of  airpower  that  will  likely  continue  in  the  next  two  decades; 
NATO  air  strikes  in  Bosnia  in  1995  and  Serbia  in  1999  provide  more  dis¬ 
tant  episodes.  For  two  nations  that  both  possess  substantial  air  forces  and 
a  contentious  border  area,  such  as  India  and  Pakistan,  the  prospect  that  a 
conflict  could  occur  is  ever  present  and  especially  ominous  because  both 
nations  have  nuclear  arsenals.  An  air  war  there  will  remain  a  possibility,  and 
should  it  occur,  one  has  to  hope  that  the  reason  aspect  of  the  Clausewitzian 
trinity  dominates  emotion. 

Airpower’s  ability  to  prevent  nuclear  devastation  stands  as  its  greatest 
challenge  in  the  decades  ahead.  In  that  respect,  changes  in  the  character 
and  conduct  of  war  stemming  from  the  potential  proliferation  of  nuclear 
weapons  to  terrorists  emerge  as  the  thorniest  test  for  future  air  commanders. 
As  with  a  potential  war  against  a  nuclear  North  Korea  or  Iran,  ISR  assets 
must  generate  key  data,  but  will  the  information  provided  suffice,  or  will 


[116] 


Strategic  Studies  Quarterly  ♦  Fall  2009 


Back  From  the  Future 


it  overload  the  system — and,  if  the  necessary  information  is  gleaned,  will 
it  receive  the  correct  interpretation?  How  will  the  leaders  of  the  threatened 
nations  act  on  the  information  received?  Unlike  most  nation-state  leaders, 
true  terrorists  are  likely  to  be  much  more  difficult  to  deter — if  indeed  deter¬ 
rence  is  an  option.  Locating  them  and  their  nuclear  device — or  devices — 
and  determining  the  means  of  delivery  are  essential  to  thwarting  an  attack. 
Airpower’s  odds  of  success  are  highest  if  the  delivery  method  is  via  ballistic 
missile,  because  the  most  means  would  exist  to  stop  it:  an  air  strike  wrecking 
the  launch  site  or  the  missile’s  destruction  by  a  surface-based  defense  system 
or  airborne  laser,  all  are  possibilities.  Thus,  terrorists  would  likely  seek  an 
alternative  delivery  method.  Should  they  resort  to  a  cruise  missile,  container 
ship,  or  suitcase,  ISR’s  importance  becomes  paramount,  although  human 
intelligence  would  probably  be  just  as  significant,  if  not  more  so.  If  those 
techniques  yield  the  location  of  terrorist  weapons,  the  leaders  of  the  targeted 
nations  would  likely  face  a  grave  dilemma  in  determining  how  to  respond. 
An  air  strike  would  be  one  possibility,  but  that  option  might  carry  with 
it  the  prospect  of  significant  collateral  damage,  to  include  radiation.  Yet, 
should  intelligence  pinpoint  the  location  of  the  terrorists  and  their  nuclear 
weapons,  an  air  strike  may  be  deemed  the  best  option  available. 

Today’s  terrorists  have  demonstrated  a  solid  appreciation  for  the  principles 
of  airpower;  the  9/11  attacks  were  vintage  examples  of  Douhet’s  prescrip¬ 
tion  for  striking  the  capability  and  will  of  an  enemy  state.  Commercial  air¬ 
liners,  cruise  missiles.  Scuds,  and  rockets  provide  potential  terrorists  with 
a  “poor  man’s  air  force”  capable  of  wreaking  substantial  havoc.  Stopping 
such  air  strikes  will  not  be  easy,  even  for  nations  possessing  sophisticated 
air  defenses.  In  these  asymmetric  clashes  of  airpower,  the  side  that  possesses 
the  dominant  technology  may  not  have  the  decisive  edge. 

What  then  can  we  say  with  certainty  regarding  the  impact  of  change  on 
airpower  in  the  next  two  decades?  In  terms  of  specifics,  we  can  say  little 
with  assurance.  Yet,  in  general  terms,  we  can  offer  a  few  observations. 
First,  airpower  and  change  will  continue  to  have  a  symbiotic  relationship — 
changes  in  the  character  and  conduct  of  war  will  affect  airpower  effective¬ 
ness,  and  airpower  developments  will  induce  change  in  the  character  and 
conduct  of  war.  Second,  technological  change  is  likely  to  yield  an  airpower 
advantage  for  only  a  brief  period  of  time.  Human  beings  are  innovative 
creatures  with  remarkable  abilities  to  counter  threats,  and  the  ever-expanding 
resources  of  a  globalized  world  will  multiply  their  prospects  for  doing  so 
in  the  future. Finally,  the  developments  that  facilitate  control  of  the  sky 
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should  benefit  the  nation  that  uses  them  to  that  end,  but  command  of  the 
air  does  not  guarantee  success. 

Almost  90  years  ago,  Douhet  argued  that  such  control  equated  to  victory. 
He  envisioned  only  one  type  of  war,  however — a  total  struggle  for  unlimited 
aims.  Wars  character  and  conduct  have  continued  to  evolve,  and  the  changes 
stemming  from  that  evolution  will  profoundly  affect  airpower  s  utility  in  the 
decades  ahead.  “Victory  smiles  upon  those  who  anticipate  the  changes  in  the 
character  of  war,”  Douhet  wrote  in  1921,  “not  upon  those  who  wait  to  adapt 
themselves  after  the  changes  have  occurred.”*^^  His  guidance  on  that  score 
offers  sound  advice  for  twenty-first-century  air  commanders — provided  that 
they  also  have  a  full  appreciation  for  the  nature  of  the  war  on  which  they  are 
about  to  embark. 
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